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DETAILED ACTION 
Introduction 

1 . Claims 1-42 of U.S. Application 09/683,696 filed on 02/05/2002 are currently 
pending. 

2. Examiner found Applicants' arguments regarding the Sebastian reference to be 
persuasive. All rejections based on Sebastian have been withdrawn. 

3. New prior art rejections have been applied. This action is non-final. 

Allowable Subject Matter 

4. Claims 7, 8, 14, 20-21 , 27-28, 34, and 40-42 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent 
form including all of the limitations of the base claim and all intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject 
matter. 

6. In regards to Claim 7, Khurana teaches away from the following limitations: 

7. The method of claim 5, wherein said generation of the editable 
geometry for the part comprises: 

generating a non-parametric computer aided design (CAD) model 
for the part from the geometric data; and 

reconstructing the non-parametric CAD model to obtain the editable 
geometry, said reconstruction comprising performing reverse CAD 
modeling. 
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Khurana teaches (see col.2, lines 36-42) that "Models that do not have this 
[parametric CAD modeling] capability are referred to as 'dumb solids.' Most 
CAD/CAM systems support parametric modeling." Khurana implies that non- 
parametric CAD models constitute a step backwards in the art, however, 
Khurana does not teach the element of "reconstructing the non-parametric CAD 
model to obtain the editable geometry". 

7. In regards to Claim 8, neither Khurana, nor the previously applied Sebastian or 

Pang references, either individually or in combination, expressly teach the 

"segmenting the subset" limitation in Claim 8: 

8. The method of claim 7, wherein said generation of the non-parametric 
CAD model for the part comprises: 

reducing the data to obtain a subset of the data, 

segmenting the subset to obtain a plurality of feature subsets of the data, 
each feature subset corresponding to a feature of the part, 

performing geometric feature extraction to obtain a plurality of curves and 
surfaces from the feature subsets, the curves and surfaces characterizing 
the features of the part, and 

importing the curves and surfaces into a computer aided design (CAD) 
geometry to obtain the non-parametric CAD model. 

8. In regards to Claim 14, neither Khurana, Sebastian, nor Pang, either individually 

or in combination, expressly teach the "meshing the design analysis context 

model" limitation in Claim 14: 

14. The method of claim 12, further comprising preparing the design 
analysis context model for performance of the analysis, said preparation 
comprising: 
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meshing the design analysis context model using the analysis code 
guidelines to obtain a meshed design model, and 

mapping a plurality of boundary conditions onto the meshed design model 
using the analysis code guidelines to obtain a design analysis model, the 
method further comprising: 

performing the engineering analysis on the design analysis model to 
obtain a plurality of engineering analysis data, said performance 
comprising executing an engineering analysis code using the design 
analysis model and a plurality of convergence criteria; and 

evaluating the engineering analysis data and, if the engineering analysis 
data are unsatisfactory, said method still further comprising: 

modifying the parametric master model using a plurality of redesign goals, 
and repeating said performance of the engineering analysis after 
modifying the parametric master model. 

9. In regards to Claim 20, neither Khurana, Sebastian nor Pang, either individually 
or in combination, expressly teach the claim in its entirety, in combination with 
the limitations of the parent claims: 

20. The method of claim 19, wherein at least two tooling context models 
are created, each of the tooling context models being configured for 
performing a different manufacturing process analysis. 

10. In regards to Claim 21, neither Khurana , Sebastian, nor Pang, either individually 
or in combination, expressly teach the "meshing the design analysis context 
model" limitation in Claim 21: 

21. The method of claim 19, further comprising preparing the tooling 
context model for performance of the manufacturing process analysis, 
said preparation comprising: 

meshing the tooling context model using the analysis code guidelines to 
obtain a meshed tooling model, and 

mapping a plurality of boundary conditions onto the meshed tooling model 
using the analysis code guidelines to obtain a tooling analysis model, said 
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method further comprising performing the manufacturing process analysis 
on the tooling analysis model to obtain tooling analysis data, 

said performance comprising executing a manufacturing process analysis 
code using the tooling analysis model, a plurality of convergence criteria, 
and a plurality of process parameters; and 

evaluating the tooling analysis data and, if the tooling analysis data are 
unsatisfactory, still further comprising: 

modifying the tooling master model using a plurality of manufacturing 
goals tooling design tradeoffs, and 

repeating said performance of the manufacturing process analysis after 
modifying the tooling master model. 

1 1 - In regards to Claim 27, neither Khurana, Sebastian nor Pang, either individually 

or in combination, expressly teach the specific list of items in Claim 27: 

27. The system of claim 25, wherein said part design master model 
module further comprises: a linked model environment configured for 
creating at least one design analysis context model, the context model 
comprising an associative copy of the parametric master model and being 
configured for performing an engineering analysis; and an engineering 
analysis code for performing the engineering analysis to generate 
engineering analysis data for evaluating the parametric master model. 

12. In regards to Claim 28, neither Khurana, Sebastian nor Pang, either individually 

or in combination, expressly teach the specific list of items in Claim 28: 

28. The system of claim 27, wherein said part design master model 
module further comprises a part data management (PDM) system 
configured to store operating condition data for deriving a plurality of 
boundary conditions, wherein said linked model environment is configured 
to link said PDM system to a meshed design model obtained from the 
design analysis context model, to map the boundary conditions onto the 
meshed design model. 
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13. In regards to Claim 34, neither Khurana, Sebastian nor Pang, either individually 

or in combination, expressly teach the "meshing the design analysis context 

model" limitation in Claim 34: 

34. The system of claim 33, wherein said tooling master model module 
further comprises a tooling part data management (PDM) system 
configured to store a plurality of operating condition data for deriving a 
plurality of boundary conditions and a plurality of process parameters, 

wherein said tooling linked model environment is configured to link said 
tooling PDM system: 

to a meshed tooling model obtained from the tooling context model, to 
map the boundary conditions onto the meshed tooling model, and 

to the manufacturing process analysis to supply the process parameters 
for performing the manufacturing process analysis. 

14. In regards to Claim 40, Khurana teaches the following limitations: 

40. The method of claim 39, wherein the manufacturing context model is 
generated for a plurality of manufacturing steps. 

1 5. In regards to Claim 41 , Khurana teaches the following limitations: 

41. The method of claim 39, wherein said creation of the tooling master 
model comprises applying the tooling design rules to the manufacturing 
context model to obtain the tooling master model, wherein the tooling 
geometry is derived from the tooling features by said application of the 
design rules. 

16. In regards to Claim 42, Khurana teaches the following limitations: 

42. The method of claim 41, further comprising creating at least one 
tooling context model comprising an associative copy of the tooling master 
model which is configured for performing a manufacturing process 
analysis. 



Claim Rejections - 35 USC §112 
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17. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

18. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 2 recites the limitation "the data" in line 
3 of the claim. There is insufficient antecedent basis for this limitation in the 
claim. 

Claim Rejections - 35 USC § 102 

19. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

20. The prior art used for these rejections is as follows: 

21 . Khurana et al., U.S. Patent 6,735,489. (Henceforth referred to as "Khurana"). 

22. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

23. Claims 1, 10, 24, and 36-37 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Khurana. 

24. In regards to Claim 1, Khurana teaches the following limitations: 
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1. A method of re-engineering a part comprising: 

generating a parametric master model for the part from an editable 
geometry for the part; 

See Khurana, especially: col.2, lines 23-42, where Khurana teaches the 
following: 

"Model" refers to the part that is being modeled in the CAD/CAM software. 
The model comprises a plurality of "features". 

"Parametric modeling capabilities" refers to the ability to place mathematical 
constraints or parameters on features of the model so that the 
features may be edited and changed later. Models that do not have this 
capability are referred to as "dumb solids." Most CAD/CAM systems support 
parametric modeling. 

generating a manufacturing context model from a design master 
model, the design master model comprising the parametric master model 
and the manufacturing context model comprising a plurality of tooling 
features; and 

See Khurana, especially: col. 7, lines 8-15, where Khurana teaches the following 
(emphasis added): 

As seen in FIG. 5, in Unigraphics software, this linkage between the Master 
Process Model 20 and the process sheets 23 is preferably achieved through the 
use of extracted in-process models, called virtual extracts 22, that are linked to 
the Master Process Model. Each virtual extract represents a step in the 
manufacturing process and each is a child of the Master Process Model. Any 
changes to the Master Process Model are automatically reflected in all the 
relevant extracts, but changes to the extracts have no effect on the Master 
Process Model. 

creating a tooling master model from the manufacturing context 
model, the tooling master model comprising a tooling geometry for the 
part. 

See Khurana, especially: col. 7, lines 37-47, where Khurana teaches the following 
(emphasis added): 

Further, the principle of the process may be extended further downstream 
in the manufacturing process model by utilizing the electronic data for CNC 
programs, tooling (i.e., cutting tool selection), and fixture design by direct 
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transmission to the machining tools without the need for process sheets and 
human intervention. This may be achieved in the Unigraphics environment by 
creating a reference set to the extract and bringing it in to a new file via 
virtual assembly. The extract is used to create corresponding geometry. 
Software must then be provided to adapt the CAD/CAM software to translate the 
geometry into CNC form. 

25. In regards to Claim 10, Khurana teaches the following limitations: 

10. The method of claim 1, wherein said generation of the parametric 
master model comprises identifying and extracting a plurality of critical 
parameters from the editable geometry. 

See Khurana, col. 7, lines 44-47: "Software must then be provided to adapt the 
CAD/CAM software to translate the geometry into CNC form. 

26. In regards to Claim 24, Khurana teaches the following limitations: 

24. A system for re-engineering a part comprising: 

a part design master model module configured to generate a 
parametric master model for the part from an editable geometry for the 
part; and 

See Khurana, especially: col.2, lines 23-42, where Khurana teaches the 
following: 

"Model" refers to the part that is being modeled in the CAD/CAM software. 
The model comprises a plurality of "features". 

"Parametric modeling capabilities" refers to the ability to place 
mathematical constraints or parameters on features of the model so that the 
features may be edited and changed later. Models that do not have this 
capability are referred to as "dumb solids." Most CAD/CAM systems support 
parametric modeling. 

a tooling master model module configured to receive the parametric 
master model, to generate a manufacturing context model from the 
parametric master model, and 

See Khurana, especially: col. 7, lines 8-15, where Khurana teaches the following 
(emphasis added): 
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As seen in FIG. 5, in Unigraphics software, this linkage between the Master 
Process Model 20 and the process sheets 23 is preferably achieved through the 
use of extracted in-process models, called virtual extracts 22, that are linked to 
the Master Process Model. Each virtual extract represents a step in the 
manufacturing process and each is a child of the Master Process Model. Any 
changes to the Master Process Model are automatically reflected in all the 
relevant extracts, but changes to the extracts have no effect on the Master 
Process Model. 

to create a tooling master model from the manufacturing context 
model, wherein the manufacturing context model comprises a plurality of 
tooling features and the tooling master model comprises a tooling 
geometry. 

See Khurana, especially: col. 7, lines 37-47, where Khurana teaches the following 
(emphasis added): 

Further, the principle of the process may be extended further downstream 
in the manufacturing process model by utilizing the electronic data for CNC 
programs, tooling (i.e., cutting tool selection), and fixture design by direct 
transmission to the machining tools without the need for process sheets and 
human intervention. This may be achieved in the Unigraphics environment by 
creating a reference set to the extract and bringing it in to a new file via 
virtual assembly. The extract is used to create corresponding geometry. 
Software must then be provided to adapt the CAD/CAM software to translate the 
geometry into CNC form. 

27. In regards to Claim 36, Khurana teaches the following limitations: 

36. A method of manufacturing comprising: 

generating a parametric master model for a part from an editable 
geometry for the part; 

See Khurana, especially: col.2, lines 23-42, where Khurana teaches the 
following: 

"Model" refers to the part that is being modeled in the CAD/CAM software. 
The model comprises a plurality of "features". 

"Parametric modeling capabilities" refers to the ability to place 
mathematical constraints or parameters on features of the model so that the 
features may be edited and changed later. Models that do not have this 
capability are referred to as "dumb solids." Most CAD/CAM systems support 
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parametric modeling. 

generating a manufacturing context model from the parametric 
master model, the manufacturing context model comprising a plurality of 
tooling features; 

See Khurana, especially: col. 7, lines 8-15, where Khurana teaches the following 
(emphasis added): 

As seen in FIG, 5, in Unigraphics software, this linkage between the Master 
Process Model 20 and the process sheets 23 is preferably achieved through the 
use of extracted in-process models, called virtual extracts 22, that are linked to 
the Master Process Model. Each virtual extract represents a step in the 
manufacturing process and each is a child of the Master Process Model. Any 
changes to the Master Process Model are automatically reflected in all the 
relevant extracts, but changes to the extracts have no effect on the Master 
Process Model. 

creating a tooling master model from the manufacturing context 
model, the tooling master model comprising a tooling geometry for the 
part; 

See Khurana, especially: col. 7, lines 37-47, where Khurana teaches the following 
(emphasis added): 

Further, the principle of the process may be extended further downstream 
in the manufacturing process model by utilizing the electronic data for CNC 
programs, tooling (i.e., cutting tool selection), and fixture design by direct 
transmission to the machining tools without the need for process sheets and 
human intervention. This may be achieved in the Unigraphics environment by 
creating a reference set to the extract and bringing it in to a new file via 
virtual assembly. The extract is used to create corresponding geometry. 
Software must then be provided to adapt the CAD/CAM software to translate the 
geometry into CNC form. 

generating a hard tooling using the tooling master model; and 

See Khurana, especially: col. 7, lines 37-47, where Khurana teaches the 
following: 

Further, the principle of the process may be extended further downstream 
in the manufacturing process model by utilizing the electronic data for CNC 
programs, tooling (i.e., cutting tool selection)... 
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manufacturing at least one part using the hard tooling and a 
plurality of process parameters. 

See Khurana, especially: col. 8, lines 61-64 where Khurana teaches the following: 

... and generating machining instructions to create a real-world object by 
manufacturing said form features onto said blank. 

28. In regards to Claim 37, Khurana teaches the following limitations: 

37. The method of claim 36, further comprising generating the editable 
geometry from data characterizing the part. 

See Khurana, especially: col.2, lines 23-42, where Khurana teaches the 
following: 

"Model" refers to the part that is being modeled in the CAD/CAM software. 
The model comprises a plurality of "features". 

"Parametric modeling capabilities" refers to the ability to place 
mathematical constraints or parameters on features of the model so that the 
features may be edited and changed later. Models that do not have this 
capability are referred to as "dumb solids." Most CAD/CAM systems support 
parametric modeling. 



Claim Rejections - 35 USC § 103 

29. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

30. The prior art used for these rejections is as follows: 

a. Khurana et al., U.S. Patent 6,735,489. ("Khurana"). 



b. Liasi et al., U.S. Patent PG-PUB 2002/0090130 ("Liasi"). 
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c. Sebastian, U.S. Patent 5,822,206. ("Sebastian"). 

31. The claim rejections are hereby summarized for Applicant's convenience. The 
detailed rejections follow. 

32. Claims 2-6, 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Khurana in view of Liasi et al. 

33. In regards to Claim 2, Khurana does not expressly teach the following limitations: 

2. The method of claim 1 further comprising: obtaining data characterizing 
the part; and generating the editable geometry for the part from the data, 

Liasi, on the other hand, expressly teaches (see paragraph [0017]. Emphasis 

added): 

The shape of the tool may also be compared to the master design 
for the part and shape of successive re-works of the tool may be 
compared with each other to establish relationships of how the part shape 
changes in consequence of changes in the geometry of the tool. This can 
provide data useful in any further re-work of the tool and a history that can 
be used in the design of other tools. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Khurana's teachings with those of Liasi, because 
doing so would help in "useful in any further re-work of the tool and a history that 
can be used in the design of other tools.." (see Liasi, para. [0017]). 

34. Claim 3 is rejected oh the same grounds as claim 2. 

3. The method of claim 2, wherein said obtaining comprises measuring 
the part to obtain the data. 

35. In regards to Claim 4, Khurana does not expressly teach the following limitations: 

4. The method of claim 3, wherein said measurement comprises 
performing at least one of digital radiography and optical scanning. 
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Liasi, on the other hand, expressly teaches (see paragraph [0018]. Emphasis 
added): 

The apparatus and method for improving efficiency of tool making 
processes and tool maintenance processes according to the present 
invention arise, at least in part, through the appreciation that optical 
scanning can be used as a practical technique for measuring both a tool 
and a formed part and of the availability of computer data processing 
equipment that can rapidly process large amounts of data, such as that 
generated in implementing an optical scanning process as a step in a 
method for ascertaining differences between the geometry of a forming 
tool and a part formed by the tool. 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to modify Khurana's teachings with those of Liasi, because 

doing so would help in "ascertaining differences between the geometry of a 

forming tool and a part formed by the tool." (see Liasi, para. [0018]). 

36. Claim 5 is rejected on the same grounds as claim 2. 

5. The method of claim 2, wherein the data comprise geometric data for 
the part. 

37. Claim 6 is rejected on the same grounds as claim 2. 

6. The method of claim 5, wherein the data further comprise attribute data 
for the part. 

Examiner interprets that Liasi's geometric data constitutes "attribute data". 

38. Claim 9 is rejected on the same grounds as claim 2 

9. The method of claim 1, further comprising obtaining the editable 
geometry from legacy design information. 

39. Claims 11-13, 15-19, 22-23, 25-26, 29-33, 35, and 38-39 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Khurana in view of Sebastian et 
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40. In regards to Claim 1 1 , Khurana does not expressly teach the following 
limitations: 

11. The method of claim 10, wherein said extraction of the critical 
parameters comprises: applying a plurality of knowledge based 
engineering (KBE) part design generative rules to the editable geometry to 
obtain the parametric master model, and applying a plurality of KBE part 
design checking rules to the parametric master model to ensure that the 
parametric master model satisfies a plurality of functional and 
manufacturability requirements. 

Sebastian, on the other, hand, does expressly teach the use of knowledge based 

engineering. (See Sebastian, especially: col. 3, line 65 to col.4, line 9 and col. 5, 

lines 59-65). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Khurana's teachings with those of Sebastian, 
because doing so was "a known approach" at the time (see Sebastian, col.3, line 
65 -col.4, line 2.). 

41. Claims 12-13, 15-19, 22-23, 25-26, 29-33, 35, and 38-39 are rejected on the 
same grounds as Claim 1 1 . 



Response to Amendment 

Re: Claim Objections 
42. Applicants have amended claim 13 so as to overcome the previously applied 
objection. In response, Examiner has withdrawn the objection. 
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Re: Double Patenting 

43. Applicants have filed a terminal disclaimer, dated 12/12/05, to U.S. Patent 
6,856,842. In response, Examiner has withdrawn the double patenting rejections 
of claims 24, 30, and 36. 

Re: Claim Rejections - 35 USC $ 102 

44. Examiner has reviewed Applicants' arguments regarding the Sebastian 
reference, and has found them to be persuasive. All previously rejections based 
on the Sebastian reference have been withdrawn. 



Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a biweek, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Leo Picard can be reached at (571) 272-3749. 

Any response to this office action should be faxed to (571 ) 273- 8300, or 

mailed to: 

USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 
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Randolph Building 
401 Dulany Street 
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Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571 ) 272-2100. 
Ayal I. Sharon 

Art Unit 2123 ^ 
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